From remarks made at a meeting of this Society, now nearly two years ago, I became acquainted with the fact that puerperal apoplexy and convulsions occurred also in woman. This induced me to endeavour to explain why this affection, as also that of apoplexy, was confined mainly to woman and the cow. And after much thought, it occurred to me that some anatomical resemblance might exist in the cerebral circulation, which would satisfactorily clear up the matter.
I at once injected the arteries of the head of a heifer which I opportunely obtained, and dissected it, and was rewarded by obtaining a good view of the circulation. This dissection I have much pleasure in exhibiting to the members of your Society to-night, and also of explaining it. I may remark, that previous to this dissection I had not formed a distinct idea of the circulation of the brain in the ox; since its accomplishment Chauveau's work has been translated, and I find that he coincides with my anatomical description of these vessels, substituting, however, rfeeau admirable for rete mirabile. The main points of difference in the circulation of the brain in the five animals I have mentioned, and the point of resemblance in the circulation of the brain of man, are in connection with the distribution of the internal carotid and the formation of the basilar artery and the circle of "Willis.
In the horse, the vertebral does not enter into the formation of the arterial circulation of the brain, the basilar artery being formed by the junction of the cerebro-spinal branches of the occipital inside the theca vertebralis, gaining this point by passing through the two foramina at the anterior part of the wing of the atlas, forming thereby a curve of some importance in checking the force of the arterial flow into the cranium. Furthermore, the very act of meeting its fellow as it does at a right angle, and then dividing into a backward {middle spinal) and a forward (basilar) branch, is a material check on the force with which the blood is propelled into the cranial cavity.
The internal carotid, the other main factor in the cranial circulation, performs several tortuosities before entering the foramen lacerum basis cranii. After penetrating the dura mater, it makes one curve forwards and one backwards, and gives off the posterior communicating artery to join the basilar, and finally divides into the anterior and middle cerebral, giving off also an anterior communicating branch, which meets a similar one from the corresponding artery of the opposite side.
The ophthalmic artery anastomoses by its meningeal branches with the meningeal branches from the anterior communicating artery, but has little or no effect on the cerebral circulation.
The internal carotids, with the basilar posteriorly, form the circle of Willis, and at their internal flexure are united by a transverse branch behind the pituitary gland.
In the pig and dog, the basilar artery is formed by the cerebro-spinal branches of the occipital as in the horse. In the former animal, the internal carotid passes into the cranium as in the horse, but forms with the ophthalmic and sphenospinous (meningeal) artery a rete mirabile as in ruminants.
In the latter animal, the internal carotid passes into the cranium, forms a peculiar curve, which leaves the cavity through the oval foramen, and re-enters it again after receiving a branch from the external carotid, but does not form a true rete mirabile.
In the sheep and ox, the vertebral passes into the spinal canal, at the hole of conjugation between the dentata and third cervical vertebra, passes forwards and anastomoses with the occipital (which gains access to the cranium, not through the atlas, but through the condyloid foramen of the occiput), sending branches through the foramen in the wing of the atlas to supply the muscles of the occiput. These arteries then pass forward to form the basilar and a tolerably large posterior plexus, on the basilar process of the occiput underneath the medulla oblongata, the spot in which arterial rupture usually occurs.
The internal carotid is awanting, but is replaced by a large spheno-spinous, or meningeal branch, which passes into the foramen lacerum basis cranii, sending backward branches to anastomose with the posterior plexus formed by the occipital and vertebral, and forward branches to unite with large arteries given off with the ophthalmic from the internal maxillary, and which gain access to the cranium through the superior sphenoidal canal. From this union the rfeeau admirable, a dense plexus of minute vessels situated at the side of the sella turcica, and communicating with the same network in the opposite side, arises. Finally, the rfeeau admirable originates trunks corresponding to the internal carotids, which unite with the plexus formed by the vertebrals and occipital, and give off the three cerebral arteries. 
